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Brain Iron Metabolism and Neurodegenerative Diseases　Q IAN Zhong-M ing (Laboratory of Iron
Metabolism , Department of Applied Biology &Chemical Technology , the Hong Kong Poly technic
Universi ty , Kow loon , Hong Kong)
Abstract　New findings from recent studies on brain i ron metabolism , especially the discovery of mu-
tations in the genes associated w ith iron t ransport , storage or regulation in the brain , are more than e-
nough to conclude that the increased brain i ron is an initial cause of neuronal death at least in some neu-
rodegenerat ive diseases.The excess iron accumulation in the brain may lead by the disrupted expres-
sion o r function of i ron metabolism proteins induced by either genetic or nongenet ic factors.It is the
increased brain iron that t riggers a cascade of deleterious events , leading to neuronal death in these dis-
orders.In this article , the recent advances in the study on mechanisms of iron t ranspo rt in the brain
and the relationship between the increased brain iron and neurodegenerative disorders were discussed.
Also , current knowledge on brain iron dist ribution and function w as brief ly review ed.
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protein , IRP)? TfR? Ferritin mRNA ?????
??(iron response element , IRP)????????
???????? ,?????????????
? 。?????????? , IRP ? IRE ????
? NO(ni tric oxide)?????????[ 3 ～ 5] 。?
??? TfR????? Ferritin???? ,???
?[ 2] 。TfR???? ,????????。???
?????? TfR?????????????
???。?????????????????
(transferrin , Tf)???(transferrin-bound iron , Tf-
Fe)。????? Tf???????????。?
???????????? TfR???????
???[ 6] 。???? ,????? TfR? Ferritin ,
???????????? IRP/ IRP ??。??
?? ,TfR????? Tf-Fe ?????????
????????[ 2 , 7～ 10] 。?? ,???????
???????????????????。??
TfR 、Ferri tin? ,????????????? ,?
???????(lactoferrin receptor , LfR)、p97
(melanot ransferrin ,? human melanoma tumor-asso-
ciated antigen)???????? (divalent metal
t ranspo rter , DMT1 ? divalent cation transporter ,
DCT ? natual resistance-associated macrophage pro-
tein 2 , N ramp2)。??????????????
????????????[ 2 , 11] 。?? ,????
???????? ferroportin(FP1)[ 12] 、hephaestin
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????[ 11] 。?????????:?? 、?? 、?
???? 、???????? 。???? Tf???
(Tf-Fe)? BBB ,??? BBB ??????? TfR
?? ,?? TfR???????????。???
????? H +?????????? pH ???
?? 5.5 ～ 6.5 ,????? Tf??????Fe2+。
??? DMT1????? , Fe2+????????
????????? 。??? Tf? TfR????
?????????。? pH 7.4 ???? , Tf ?
TfR?????????[ 11 ,15] 。???????
????? Fe2+??????????????










plasm , CP)??????????。?? Tf/TfR
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??????????????? Tf ???? 。
???????????????? 。???? ,
??????????:Tf-Fe ?? Tf???(non-
t ransferrin-bound iron ,NTBl)[ 11] 。???????
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????? , ????????? Tf-Fe????
? ,?? NTBI 。????? Tf ???? Tf ??
????????????。????? ,???
30%? Tf ???????????[ 6 ,15] 。???
??(CSF)??????????????? Tf









?? Fe2+。Tf-Fe3+ 、Lf-Fe3+???? p97-Fe3+?
??? TfR 、LfR? GPI ?? p97???????
???????。NTBI????? DMTl???
??????(t rivalent cation-specif ic transporter ,
TCT)??????????????????(?











den-spatz syndrome , HSS)、????(PD)、???
??(AD)???????(HD)????????
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?? HD? PD???????。???????
????????????????? 。????
???????(ferritin light polypeptide , FT L)?
??? 。??????????? FT L ???




???? ,?? 1/3? 3/4??? 。“?????
?”??? ,?????????????????
????????。?????????????
?? HSS ??? 。HSS ???????????
??-1(Neurodegeneration w ith brain-i ron accumula-
tion-1 , NBIA-1)?????????????
(Pantothenate kinase associated neurodegeneration ,
PKAN)。Zhou?[ 22]?????????????
?? 2(PANK2 , a novel panto thenate kinase gene)?
?(G411R)。??????? A ???????




? ,????? CP ????????[ 23] ,???
????。CP ??????? CP ??????
??????????????? 。??????
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?? ,??????? 2(iron regulatory pro tein 2 ,
IRP2)??????????????????















?? PD???? LfR? AD???? p97 ???
??????[ 2] 。??????? LfR? p97?
???????????????? 。?????















? AD ???? IRP/ IRE??????????
? 。????? ???? TfR????????
????? 。?? AD????????????
????? ,?? AD??????。?? , ??
?????????-1(heme oxygenase-1 , HO-1)
???????? AD 、PD??????????
??????????????????????
??? 。HO-1??? 32kD?????(st ress pro-
tein),??????????????? 、????







?? 2(stromal cell-derived receptor 2 , SDR2)。
SDR2??????? b-561 ? Dcy tb ????。
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